Objective: to evaluate students' learning in an online course on basic life support with immediate feedback devices, during a simulation of care during cardiorespiratory arrest. Method: a quasi-experimental study, using a before-and-after design. An online course on basic life support was developed and administered to participants, as an educational intervention. Theoretical learning was evaluated by means of a pre-and post-test and, to verify the practice, simulation with immediate feedback devices was used. Results: there were 62 participants, 87% female, 90% in the first and second year of college, with a mean age of 21.47 (standard deviation 2.39).
Introduction
In the world scene, cardiopulmonary arrest (CPA (1) , defined as the cessation of cardiac mechanical activity and confirmed by the absence of circulation signals (2) , is considered a public health problem, especially when it occurs in an out-of-hospital environment. The most important determinant for survival is the presence of an individual to perform cardiopulmonary resuscitation (CPR) maneuvers: a health professional, who can apply resuscitation skills adapted to different circumstances, or lay people trained in basic life support (BLS), in the case of CPR occurring outside the health service environment (3) .
The BLS is considered the basis for care in cases of CPR, and defines the primary sequence of resuscitation that save lives, including immediate recognition of the condition, activation of the emergency response system, early CPR and rapid defibrillation (4) . In the advanced life support (ALS), interventions are based on basic support previously initiated in order to increase the probability of return to spontaneous circulation, with medication therapy, advanced management of airways, and physiological monitoring with equipment and devices. After spontaneous circulation returns, neurological survival and evolution can be improved with post-CPR care (5) . However, although some advanced support techniques improve survival, the basic support interventions are determinant in increasing survival rates; the success of resuscitation depends primarily on the effectiveness of the initial actions. These questions refer to the reflection on the undervaluation of BLS learning, from the perception of health professionals, who consider learning about ALS more important than that of basic support.
In a more comprehensive manner, one of the greatest challenges is to increase the access to teaching of CPR maneuvers, including in Brazil, thus minimizing the time between life support and defibrillation, and to establish processes for the continuous improvement of resuscitation quality (1) . In this context, in an active, affective and collaborative way, the simulation has occupied a prominent place, from professional formation to education during the professional life, with association of technological resources, based on active methodologies.
As a representation of the real-life event applied in a controlled environment, the use of simulation aims to provide safe care, enabling students and health professionals to practice and reflect on the skills (6) .
Teaching with simulation, and debriefing, is not limited to specific clinical laboratory encounters. It is possible to use case studies in the classroom, with discussion supported in virtual simulations; to propose in situ simulations (7) with actors, standardized patients or simulators, with or without recording of the activity for debriefing during discussion of the didactic content;
assess the learning needs and fill performance gaps in different scenarios; to provide the monitoring and (re) planning of activities, enabling the educator and/or employer to evaluate the competencies of the student and/or recently hired professional in the organization (8) .
For the coherent orientation of the strategy, organizations such as the International Nursing
Association for Clinical Simulation and Learning
(INACSL) provide guidelines on terminology, integrity of participants, outline of objectives, role of facilitator, debriefing, evaluation of participants and activity (9) .
According to the guidelines of the American Heart Association (AHA/2015), in addition to the simulation, the use of technology in the management of CPR is emphasized, aiming at rapid action, valuation of adequate training, and coordinated efforts to increase the chances of post-arrest survival (10) .
In professional education and training, shortterm online courses are recommended for teaching and maintaining proper resuscitation maneuvers.
Technological resources, such as immediate feedback electronic devices, can be used to monitor CPR (6) , online or during real-time training.
The feedback devices are resources that allow the monitoring of performance in performing CPR, in relation to several parameters, such as compression ratio and depth, flow fraction, frequency and volume of ventilation, among others. According to the equipment used, different parameters are provided to be used as indicators of quality in the analysis of CPR administration.
The devices range from the most common, such as metronomes, to the more complex ones, such as defibrillators and simulators, equipped with software and pressure detection sensors for evaluation of compressions and ventilations (11) .
Considering that BLS skills seem to be learned with the same ease by self-learning (video or computer) and by practice, compared to traditional classes provided by instructors (11) , and seeking to combine educational technological resources on resuscitation maneuvers, the objective of this study was to evaluate the learning of the students participating in an online BLS course with the use of immediate feedback devices. The hypothesis of the study was that the online course contributes to incremental BLS learning. 
Method
This was a quasi-experimental study, of a before- (12) .
In the development of the online course on BLS, with a workload of 20 hours, we used the analysis, design, development, implementation, evaluation (ADDIE) model of instructional design, based on Andragogy (13) and the Significant Learning Theory (14) . The educational objectives were structured based on the Bloom After some suggested readjustments, the students accessed the course. In the virtual learning environment, 
Results
Among the 62 students who completed the online course, the majority (87%) was female, with a mean age of 21.47 years (SD 2.39). Of these, 90.3% were in the first and second years of undergraduate nursing courses, while 9.7% were in the third and fourth years.
Regarding previous knowledge, 50% had not participated in an emergency class prior to the online course; 53.3%
did not know BLS; 61.2% were familiar with the Moodle ® platform; 69.1% had not previously participated in the distance education classes.
As for digital fluency, 100% had access to the Internet, and for 98.9%, access was via cellphone.
Regarding the motivation for taking the course, 96.8% were analyzed in relation to the year of study in the undergraduate program, which were grouped two by two, the first and second year in one group, and the third and fourth year in another, as shown in Table 1 .
The ANOVA analysis showed significant differences in the means of pre-test scores among the 56 students in the first two years of the nursing course, and the group of six students in the last two years. The analysis showed that, after the online course, the increase in mean scores was were also used to analyze the results (Table 2 ).
In the practical activity, according to the success of the 20 actions provided on the checklist, considering the score equivalent to 0.5 per item, the mean score was 9.1 (SD 0.95).
The plausibility of the hypothesis was confirmed in this study, and a contribution to learning about BLS with the online course was verified. Ask someone to get AED* 57 92
Check for carotid or femoral pulse 48 77
Place the heel of one hand on the breastbone 53 87
Give 30 chest compressions 58 95
Press down about 5 cm into the chest 54 89
Let the chest rise completely 55 90
Open the airway 59 97
Give two rescue breaths 60 97
Turn on the AED* 58 97
Apply AED* electrode pads to chest 62 100
Attach cables to AED* 60 97
Verify that no one is touching the person for rhythm analysis 56 90
Verify that no one is touching the person before shocking 54 87
Push the "shock" button 61 98
Perform compressions again after shock. 55 89
*Automated External Defibrillator

Discussion
The results of investigations and resuscitation guidelines converge upon the use of videos and online courses as resources in life support education (15) . Thus, the development of the online BLS course aimed at stimulating the participant's autonomy, favoring the selfmanaged learning process in a self-instructional way,
combining the assumptions of Andragogy and Significant
Learning Theory with educational technologies, due to the profile of students who seek distance-learning courses. Most are adults whose previous experiences can be widely used, since learning is understood as a process of gaining knowledge and/or experience (13) .
Among the results found in the evaluation of learning, The importance of frequent training is consensus.
Short and frequent training courses are highly recommended; the greater the exposure to the content, the greater the retention and safety in applying life support principles (18) . Although theoretical learning reaches satisfactory levels at the end of the course or training, learning retention is of particular concern in www.eerp.usp.br/rlae 6 Rev. Latino-Am. Enfermagem 2017;25:e2942.
relation to life support performance skills over the time elapsed after the educational intervention. In general, adult learning retention after training in resuscitation maneuvers varies from 50 to 60% (19) .
Considering that the knowledge retention about life support maneuvers occurs more effectively when verified in professionals, especially those working in emergency situations, or in those who apply the knowledge more frequently, it is necessary to consider strategies that favor the students' learning, because they are less frequently exposed to emergency situations.
Recommendations regarding the use of simulation with high fidelity simulators and feedback devices corroborate the need for higher quality learning processes and results in education, for the practical application of resuscitation maneuvers (6) . Improvement in resuscitation maneuvers were also identified when using feedback devices in training of laypersons, conferring higher quality when performing BLS, either in the initial phase of training or in periodic review (20) .
Evidence from a systematic review, in 2009, indicated positive aspects in the use of devices of immediate feedback in the CPR maneuvers, which was also applicable for situations in real-time care, supporting learning and retention of learned knowledge and skills, with recommendations to investigate the impact on patient survival (12) . Subsequently, authors indicated that the combination of the use of feedback devices in training and real-time care in cases of extra-hospital CPR contributed positively to patient survival (21) .
Considering that short courses and regularity in attendance have a positive influence on learning, as no significant correlation with longer training time was found (22) , the online course is a viable resource in professional training and continuing education.
The convenience sample used was a limitation of this study, which was influenced by a period of work strikes (from May to September of 2015) and university stoppage, generating accumulation in student demand, and complicating the ability to participate in the research, performed without a practice pre-course phase.
Conclusion
The results showed an increase in the mean score In conducting similar studies, practical activity is suggest, both at the beginning and at the end of the online course.
